A diurnal rhythm in proopiomelanocortin messenger ribonucleic acid that varies concomitantly with the content and secretion of beta-endorphin in the intermediate lobe of the rat pituitary.
The present study investigated whether diurnal variations in the secretion of alpha MSH and beta-endorphin from the intermediate lobe (IL) of the pituitary are associated with parallel changes in the synthesis of mRNA specifically encoding proopiomelanocortin (POMC). The results demonstrate that concomitant diurnal variations occur in both plasma and IL concentrations of immunoreactive beta-endorphin and alpha MSH. Plasma and IL peptide levels were relatively constant during daylight hours (0600-1800 h), but increased after the onset of darkness and reached maximal concentrations at 0200 h. To examine the possibility that this diurnal rhythm in the content and secretion of POMC-derived peptides resulted from diurnal changes in the biosynthesis of POMC, the concentration and rate of synthesis of POMC mRNA were examined. POMC mRNA levels were elevated during the dark period, reaching a maximum level at 0200 h that was 2-fold higher than that occurring during the light period. POMC mRNA synthesis, determined by measuring the number of RNA polymerase II complexes transcribing the POMC gene in isolated cell nuclei, also varied diurnally, with maximum transcription rates occurring at 1800 h, thus preceding maximal increases in POMC mRNA content and POMC peptide secretion by 8 h. Together, these data indicate that diurnal variations in the content and secretion of POMC-derived peptides are associated with parallel changes in POMC mRNA concentrations and are preceded by similar changes in POMC gene transcription.